EUROPEAN PATENT OFFICE 

Patent Abstracts of Ja^k 



PUBLICATION NUMBER 
PUBLICATION DATE 



03006362 
11-01-91 



APPLICATION DATE 
APPLICATION NUMBER 



02-06-89 
01139300 



APPLICANT : 
INVENTOR : 
INT.CL. : 
TITLE : 
ABSTRACT : 



ULVAC CORP; 
IGATA AKIKO; 
C23C 14/06 

SURFACE TREATMENT FOR STAINLESS STEEL BY ION IMPLANTATION METHOD 

PURPOSE: To improve the wear resistance of stainless steel to a greater extent than a 
conventional one by carrying out surface treatment consisting of ion implantation in 
stainless steel in a nitrogen-containing gas atmosphere. 

CONSTITUTION: At the time of implanting ions in a stainless steel to carry out surface 
treatment, ion implantation is carried out in a gaseous atmosphere containing nitrogen. 
This method is suitable for relatively soft stainless steels of low carbon content, and 
further, a gas of nitrogen alone, ammonia, etc., are used as the above nitrogen-containing 
gas, and also, B + , Tr\ N + , and C + are 

cited as the above ions to be implanted. Moreover, the amount of ions implanted in the 
stainless steel is regulated to about 
5x10 15 -1x10 17 ions/cm 2 in an N 2 gas atmosphere 

in the case of SUS304 stainless steel, for example. By this method, an amorphous or 
crystalline compound phase of BN, TiN, etc., or a mixture phase is formed in the vicinity of 
the surface of the stainless steel, by which the wear resistance of the stainless steel can 
be improved to a greater extent. 

COPYRIGHT: (Q1991 ,JPO&JapiO 



JP3006362 



Publication Title: 

SURFACE TREATMENT FOR STAINLESS STEEL BY ION IMPLANTATION 
METHOD 



Abstract: 

PURPOSE:To improve the wear resistance of stainless steel to a greater extent 
than a conventional one by carrying out surface treatment consisting of ion 
implantation in stainless steel in a nitrogen-containing gas atmosphere. 

CONSTITUTIONS the time of implanting ions in a stainless steel to carry out 
surface treatment, ion implantation is carried out in a gaseous atmosphere 
containing nitrogen. This method is suitable for relatively soft stainless steels of 
low carbon content, and further, a gas of nitrogen alone, ammonia, etc., are used 
as the above nitrogen-containing gas, and also, B<+>, Ti<+>, N<+>, and C<+> 
are cited as the above ions to be implanted. Moreover, the amount of ions 
implanted in the stainless steel is regulated to about 
5X10<15>-1X10<17>ions/cm<2> in an N2 gas atmosphere in the case of 
SUS304 stainless steel, for example. By this method, an amorphous or 
crystalline compound phase of BN, TiN, etc., or a mixture phase is formed in the 
vicinity of the surface of the stainless steel, by which the wear resistance of the 
stainless steel can be improved to a greater extent. 



Data supplied from the esp@cenet database - http://ep.espacenet.com 



This Patent PDF Generated by Patent Fetcher(TM), a service of Stroke of Color, Inc. 



BEST AVAILABLE COPY 



© h * m 4* & fr (J ©#i*.ttiB&H 
®&g§4#t* (A) ¥3-6362 

©Int. CI. ' f&SIJiB^ frrtSa*^ ®£« ^3 ¥(1991)1^118 

C 23 C 14/06 8722-4K 

g2Eif# **# 2 (£10K) 



®# gg ¥1-139300 

@IH, m ¥1(1989) 6 ^ 2H 











SE«*o < rUTE^ffl 3 -23- 9 






& at 


IE it 










Rtt*-? < tf rf>#B 4 -13-30 M"<f f B -105 




B # 






* 1 -48- 5 -223 


@m s 


I A 




#*JI|*»****B2500#* 




I A 









h an * 

i . » w © « » 

19 ft 

«ogiiaa*i7^ft«^^t^ -r * > o a 

£**-f*>£AftK<fcS*-5 : ->i'**H«>3® 
& 9 ft o 

2. *x>UXf«lC^;r>£&AtTX7->UX 

to a ft • 
3 . % © u «a & w 
c m m ± o * 'J ffl # > 

^gffitoSftl-Mt-^o 



ft # . ctofificoW^>ztAftt-«t*^^ >l/ 
^fS^SEto^ftitr. I5B««^M 

* >^Ai a ft <Z> - * > U * 89 b 
tUfi^H-c^St, ffli ^ ic -f * > * 
»£***<f*>«£* tt-f* 

■ * ffl ^ . x^>u*9e»*«**«-t** 

* C , N B. Ti, T a ^«X*n «K IM* & 

jtxzav it > tr-^i®<J^^ * 

>fl&T-#gro*«>'<* fit <f * > 

^ JQ S ^ ^ 3 0 0 k e VOSi^^- 

ic^niSL. aasnfe-f *>^-^*^ a « * 
;b ^ - c ic » * n . w*i*fc*P*«>sff + a 

#|fi|) L T S£ x f* > i/^fH©^35to®^Sto9? 
ft a< *d * n T h o 

± © 7t # * ffl ^ * « ^ <= « * * * ° * * C ° 
OTlilEO>aA*»«liS^oTl^. 



- 1 



389— 



2 



l * u a a< * > mi te & # v 4 * > & a & iz x 

5Xf>l/Xiao|Sfelftii, 7s t > V 7s PA 

> ic L T £ X x > uxflnc&A** 

* A: a6 > 2 88iia±<0 3c«*^Si 

6#gd<£9&J£2fr$s*<&<. £ X x > U X 
Wi:^At5-f?T>a^l x l 0 1 7 1 o n s / crfJEl 

±££fiK#££*-*iai as****. 

S , 5ncxx>uxm<0Bt#&&£fS)±* 

* jb w « . bo is n m ^ * « m l , snc x x > 

<t * * x > ux«©»ffi&s!fc*«tt-r*c£- 

* a n t -r * . 

c as * a? & -r * * a © ^ a > 

* » Wtt * iftffi@tt£#i£*S-f*>£A£ 
0 T » xf>l/Xffli:'f^>^ftALTXf> 



#§fl¥ 3-6362(2) 

U X fit 4>^F & S * O # £ IC I* T . 

SJfe^t Vif xEeBtM'T** >^SAt S 

* £ S5 & & li * SUS 3 0 4i:ftS^n5fi 

f» ic jfi t r v> -5 o 

ti> 3? # ( N , ) # ib # X . 7 > * - 7 
( N H 3 ) #X«*<$t/»ft*. * A: . & # * 
dt^^»IIBl[l'l'TO>tilAt4B<!)K/f 
x E I* x - Jlft I: li 5 x l 0 " < ~ 3 x 1 0 " 5 
P a IfiElcKSt 5, 

* > #xg[ffi$n*TXx>ux 
«i:aAti^>i LTI^ * O Jfc ( B * ) . 
x * > ( T i * ) . g # ( N * ) , ' & # ( C * ) 
3? t>< m if S> ft S o * fc/^f > ux«i:ftAt 

* * * > ffi: li 0>J * tf S U S 304Xx>UXffl 
© £ . N 2 y/X#GBm^T5xiO ,5 ions/ 
erf - 1 x l 0 » 7 Ions / erf @ iff t t Z o 



- 3 - 



- 4 - 



u x m <o famm it . * r > is * m << * > 
a Lx 7s tt > \s 7s m <d & m m z 'a o % m 
i= « i« r * -r*><z>£A*&jfc*#fr#x£ ; eB 

* s ffi A m m \t\ s-us 4 4 o ci:ftx$n« 
i* . 7 * x u > & & <b * 5» ( m * a c a h 2 ) 

# X . ^ * > ft & <fc * * (W-itfCj h 8 ) # 
X. ^§&ftgMt*Jft (MiLtfCi H, CH, ) 

y/x^^^i/^ni. * *: > #x# 

S3 & * T * >^ftAt iR^S^xff^jii, 
- IS C li 5 x l 0" 4 ~3x l 0 " } Pa g$i:K 

2*. «**St/#x*-BflRl + -ex*->ux 

• CftAti-f *.>4LTtt, x * > ( T i ♦ ) 
. 9 > 9 jU ( T a * ) , * 9 * f B • ) , * > 



? 7s t- y ( w * ) tgs *< # # s> n & • ifcs xx 
>i/^«*cftA-rs-f*>att«iAtfs us4 

4 0CX*f>l/XfflOjfl^, 1/ > 

(C a H 2 ) #X3?OBmM>T-5xiO l5 ions/ 
erf - 1 X 1 0 1 6 ions/ erf fg fit <h * o 
(ft ffl ) 

S & £ S tf # X s 52 I Mi ^ # ^ ^ tf X X 
x > u x ffl © S 05 i: IS S L , f"l n?/ ic £ A £ ft fc 

Riao-f^Vlf-AICj:!?, * © — « tt ^ /< -y 

fcli#xs>J&-exx> UXIH«D^OSlci«A$ti 
3C * li *S S ^ lM± x ^ > uxfa^OjcJUi 
S«LT> xx>u>xJH£a5Jgi£0HcBN. 
T i N , T i C . T a C « O A A R t li A 

( 15 «5 W ) 

T S 111 t 4 9 



- 5 - 



—390— 



6 



4#§B¥ 3-6362(3) 



m i bh* * ft 








m 




A 7 X & e V - 8 1 0 0 


k e V <0 ® i 


7fi t h (0 X . 0 






I 




* V & A ^ £ * o 


* /u * - ic n * * > e - 


^ L , St -f 




1 




*i 






*>fcT-A£X-r>t'*fB4lc& 


A (^W 1 0 


S £ # SI & 2 


iz 






® 








5 <t K , & -f 


* 


> £ 


A 


m 


i rtic^s&ai-r^ 


k . mi se £ B £ m i* X £ ft * 


# 6' if 7s 2? BB 


§ x x > u x Jg 


4 


£ ft 


ft 


t 


5* 


a * t- ^ *>*&A-f*san&E£ 


J5fc <D ^ ^ © ^ 


ie a l tz o * 




^ -f 


* 


> 




» a £ its m * it « fi^i t # k sft qfl -r 


* o 


mj se it tic * ^ y 


- 


5 \z 


ft 




$ n /: X f > u ^ «fl 






4 ic *j isj <* r 




# * 




V 


# x > 52 ^ ti & * £ 




* ;u y - 5 ic 


§ (; /f ^ t * W 










6i, 


J?32gb©#KSUS 3 0 4 X x 


> U 7 TA 4 £ 


<* * * > m 




> ta 








ft Hf u « fis r -f * > *a s? ^ i 


<K> E ^3 £ 


&z m z. tz 4 * 


> 


tr - 




m 


7 * E K L e * L 


£#SIJ&2**LT1 x 1 O-'P 




x m £ m « & 2 




ft?© 




it 






) rt 7 % & k 


* BTr 52 <*> S 2 ffi 




t&m 




N 


g? & £ # C # x , s£ 






I* 1* tft S £ ft ft 




x <o 




X 


« & a& ( 0 * ^ r ) 


A^lrt^2^£ 2xl0 " 3pa 


ft o <x lis 


i: ffl ^ i 7 x 7 




— ^ 


> 


h 


D-7-8i:«k-3t 


T . ^>tr-M7?70ke 


V (D I i * ^ 


« m se 5? bh si 




X <D 


0r 






^ - i: ;jo iffi $ n /: * J51 ( B * ) 


© -f * > e - 


^ >4AI 1 




m a 


( 




Z, ^ * > ffl 1 x 1 O ' 7 ions / ci X * a A B# PhT 


> £ A £ 1 * 






X 






18»IHlXf>^«4i:ttALTXf 


X x > U X fH 4 




& A 






fH4 iD3<3S&S£^T r> tz o 





- 7 - 

^ l x 1 0* 3 P a (D & X # - * * > * 4 X 

HSSUS 4 4 0 CXf>^fflA^)i!l5Ii 

1 0 on © * - * ^ 7 'J > ^ * fll i** ft SI tt 0 . 2 
kg , iS ^ » 2 2 cm / sec. II* P«1 J* 5 # W * 0 & 
li 1 5 0 0 0 t L tz o 

^li**£®2SIAtc^^-o * tz s 
it « « 1 

^^>^AMlrt£N a //x^^Atirrica 
^^Bl^iL. ^/r^A^^B* co-<^>fi£ 

2 x i o • 7 i ons / t l tz tin umtznmm i 

tZ o 



- 8 ~ 

o 

cotta^f£^£^2ElCtc^t-o SSI* 

en ss 36 & m i ± is] « k to « ft m m t . * © a?J 
jt « n 2 

a as to m z ± < ft *> * * -> tzuu s u s 3 o 

^ ?i -C 19 - ^ £ -3 ^ o 

Ott«e**«2HEi:St. S^au£ 
ge 91 J& M l t (Si u «» ft ffi -r ffl 3! L . *t ^ 

£t£J&*3S2E|Fi;:^Tro 

^20 3&^ Q ^^* w A«fc^^- s^//^^0Bsn 

4i-CXr>U^ffil-B* ^ ^ >^ftAf 5*16 

fclt»W2»cJtUTSfiffii«)*»^^®3S* 1 (S 



- 9 - 



—391 — 



- 10- 



m <o Q3 a m « > a< |Mr /j> ts t>> -> tz . & r * 
% m a *> ^ m m 1 t^F* &<o*tfce«ii(citLT 

HI 12 £ ft o 

I: It L T ^ ^ > 3 d< 'J> < T4>:*x>Ux8J<0 

m is 0) 2 

J9^F 5D»OttlS U S 4 4 OCX f > U X fW 4 

fcgftLfctt.lS-e&'f* > & ® M 1 0£E^j^ 

S$lf$1^2^j>LT6 x l 0 " 5 P a 
5 o 

yX;U6J:$7-tr*-l/> (C 2 H 2 ) 
^UffifiO. 5 S C CMT^AU ff^)«g 

»*6x l 0- 4 Pii:fllifctt8T\ * * > bT 

-11- 
( T a ♦ ) tLtz&LHltnmm2£&imto%& 

x* * t > is * m 4 iz&ffimmzn-?tz 0 

o«S»«tJ93BCi:St, i tz . &&mz 

Mtentfom i ± mm iz ten mm t * * © aw 

9li!S w 4 

> ( W ♦ ) £Lfc«KliHttW2±EttO*a; 
TXx>uxffl4 IcSifel^ if 

ic fig se % ft pi] 2 ±H«<D#a-r#ttc-A,*oi* 

tZ 0 

«t8dA,d<ott£ftA:X-r> \s x ft to £ 



3-6362(4) 

- UUl T^^k e V CD ^ i ^ - l: )JD i ^ 

tltz * 9 > ( T i 4 ) tfW*>f-Z*£-f*> 
fi 5 x l 0 1 5 1 ons / cd T* > £ A D$ PJ1 3 # BO X f- 

ffi £ ft o tz o 

* L T . «ifel^n/:Xf>l/Xf«4^E 
^31 x 1 0 " 3 P a ««a*T#-/lf* >r< x 
? tt & & ? 0 « *a3cB0lcJfEJ*;:/,$>oi**:. 

ltf[SUS 4 4 0 CXf>l/X(«*^JiJ(5lS 

l 0mO.-k-;^7 y > / £ ffl i» x ffi Si it o . 4 

kg . i§ £ J* 2 2 cm / sec, D§ fig li 2 # BJi , 0 » 
1 2 0 0 0 i L /: o ' 

«ettc^a<-attt>ftfcxf-> u x *w © £ as £ 

* 3* BIS* 81 C <S 5 0 ft > Tfii^L. * CD 82 £ 
JS$^%30Ai;/7te * . & H ® * ifi S£ 
JKE^Jli(H)^lcMi^&-e«liSLs * co fll £ £ 
t*3BBK*t. 
ISJS 01 3 

- 12- 

B3EHtt«li^l«l=tt«-ffiTjWSL, * CO All 
51 teJfc*S!3EIF 
it ft W 3 

«Itta«:i<fTfett^o/:ffKSUS44fl 

c^7 i >uxiH<o«EicBOiei^ifi0y2itR«© 

# m T «? ft C A, O I* o 

Ji9IBII««2il?I»K*¥«aa-et8«L, * 
©ffi^^^*^30GC,7t o £ . 2£ £ 25 * 
IB 3B 01 1 trattlctt«-tt-TWSL,.*OW 

it K 01 4 

**>&S!Slrt*C* H a # x * # A f 
fc*£»HSl£L. *A:£A-fSTa* <D << *' 
> S £ 1 x l 0 1 7 i ons / cd £ L tz XX ft (i fit) 26 H 

& 01 2 i fsj w o jj m x x r- > u x m *> & 05 a m 

z 'a -> tz o 

*Lt, Sfln*&8E*ftfcXT->uxlH©Sffi 
tz 0 



—392— 



- 3 4 - 



3-6362(5) 



[ft W - V J./ i »4 -r |y "7 S3 m 3*. 3n t 

IS w A/ " »7 ^ T S A W « Uil ?T 




o 




ft ■ 
















^ ^fe 




CO 


til S o 


ffii J? $ K(S M 9 > El ^ S9 % <3 T' M 1 

H'J AC «13 171 ^ C. I»J VX l<- TO "T" *H IB W ». w w U < 








A r 






> 


<0 








^ > 




0^ 


PbJ ^ 


W w M * « » J ESI * n 'JM o * x i« « mi c 


V 


O 








> 


U 




fa 


CO 






CO 




^ ^ IS] 


sti sp ^ tfs #d 1 > isl 1$ in M t A! f£ l <n M 


I* 


A*J 














'j 






^ it n 


Pal 


l 


» R1J A< 








2 n 


m IC 




SO 












(i 


X 


r > U 


Jfi ^ BI i Dfl t ^ /j i -i 1* & 4t £~ ^ H 1. 
5K* j SSI *» :P H/l "3 « '* V »>- x cK w <T 3 ti A 




fa 




(5 ^ 


£ CO 




$ 


|C 




»t -5 X 


f- 


> 


u X ffl 


*> tin XI l -H C v ✓ ^ a W k 1 >1 / r ft A 9 O <^ 


VJ 






m in 


Jdc Jt 


% 


















2» BB it fTi ^ tfc iftf 9 Q /l (+ ^ / $ M ffl ^ 
3B I/) S W ^ 415 PH ^ . J . 4 ti x 3fc \ « EJ X» *S 




35* 






VJ 














X T" > 


u 




AS CO ^ 


c i, a. „ H- 66 fiftl *3 w ]• t a ♦ v v j£ j± 


QD 


□7. 


VI XL 










< 








T H { 






^< ^ 


l z {Jt A it m 1+ M Ifil /l I* H- 1 -r 5fc rTn <Ti f# if? ~ 


O 


o 


»— 4 fc 


T 


a 






it 








CO 5? 


ia 




if ~e 


i m « fi rS&flKtfifUlAflSsHf^ A( )S T /l\ jc n 
A/ ^ Trc, i L k«ulJ u ^LlJt_J?t>v\y /J 1 ca o c 'j* c «' •? 






r * 


H « 






5P 


t> 








^ is ii 






*) &l 


7Z. o vt ^ L 3C H/i ^ iJtS Z , 4 W: A 


A< 


/it 


fn c 


4 fc /— 




CO 


-c 


h 






jjgj 


%L %l Q 


CO 


ft 


_t (C 


it 14* ftft tSA A I- V\- I -7~ 1 ^- \j 1 SB /T\ Si 10 t£ 


& 

e 


S 








* 




t 
















Af TT7 »- fil U -jK r — L. J,< JSt t7J >V +i +- 
«' 51 lw |oj X T O «- C AS K C 4l TZ o 




m 




tfc CSA 


X' 


(i 


1 


m 


m 


CO 




Bfl 51 ^/ 




4> 


T 1 ® 


>«. -4- JBfe. nn -Or /Af O O At* V+ rtz. v+ /r\ l-U 

£ > ^ ft Hfl ^ 56 09 2 » 3, 4 Ij SE * IE O it 


rH 

3w 


CO 


v -*- 








> 






its 


I"- 








it i- o 


*/l fftt /II — LL 1 -r* j» JfL A/ / K >- X -T" 4 -T 1 , 

rx m 4 lw Jt L X 4 T ✓Bi» < iP'i \ T b X x ✓ U 


I * 


T 


tM nn 






> 










ii 1" BB 


All 




ti "5 & 




<0 


T 


ti ^£ 


^ o 






(0 




m 


5n 




X ^ ffl 


^> 




$ £ K 


* . ffiK£jfcW3T£©&^*ffo^XT- 


o 




T U 






if 


T 


> 






T 


// X t 


T 


-tr 


* U > 






X 












t T 


{ft 


*S 


L . T 


i 


♦ 


* > 






A 


^ if 






-r 


> 








CO 


S ® iS 




T 


i C N 





1 


5 












- j 6 - 




co HZ Z if x. ** <t 


o 
















if 


i> 5 JS t i: -3 ^ T li 




W 






T 


i + 4 * > t 


N 


9 C i ciJ * x ^ vt * ft- k Jt L r o> <c ^ -r 






> 


( 


c 




H 


2 ) fi 7s & W 




>Stxx> uxWcofl5*Pi5Jttfe ; $-rS)±*ti'i 




^"C^ALx xx> 




X 


fH 


CO 


55 


E m T i c 


N 






co m b£ ^ <f x. a 


o 




/: 




ifi 


&co#eHsa# 


X 


4. 0®a>igj^asssq^ 








a 


*? 


ti- 


r 


X x > U X ffi 








4 * y * it K + h ± 




(C 


L 


r 


t> 






xfflco^E^S^^HiKSt-S^^^^iS^ 1 


W 


















cO^E0xS52E1A. C, E*>£V%3WA 




C <0 <fc 9 »C * fft 0^ 




£. 






& 


»i . S ft ^ # 




C . E . G . I it * ft VI % ifc W *>• -fc & it <* ^ 


IC 


/fx5?Bl§l*, «J;^ 


(i 


& 






£ 


t; y/ x & m % 




t^»^5x^>^x^aco^e^s-^to^^^* 3 ?^5 




T- a r / 1/ a W I: ^ 




> 






A 


t 5 J: 9 i: L 




3320B. D , FfcJ:(/B30B, D, F, 


H 


<0 7f. -f * > tr - A 










X 


(0 j& -e x f > 




j li * ft oji si *j j; Jt « n k *i w * ^ f- 


> 


xf»<03<aflic#Ai* 


n 


A: 






<i 


, ffl S ic 




uxfacoffis^c/,co« } «-«:ic<t5^t5Jt?^^fcfc 


x-r>UXlHrtc07C 










L 


r > x > u 


X 




T 










i± 


Hf 


H © co ffc ^ « 






CO 






n 




CO 


t? 


> xf > i/ A<a 


5cft^>^co^tfe»a. 2n50«ft*^coxr 


> 












^>< 




X 


i/x»o«ifiifeitttS«it&fcK)«Ki®ft 


f>ux»i:2fifiSi 




± 


CO 




5fe 


^ m a ^ * « £ 


ITr 3d 0 T h * o 




lS^cojcJKco-f^- 


> 


CO 


a 


A 


ti 


# t » a *& a 




ftfrctiSfiA B*S2tt«»«6li ^ 




%7t« ©t?> ft* 




CO 




9 


tt 






ft PJ A ft tt ft - ^ 3 45 (; 


4 



- 17- 



—393— 



mmW- 3-6362(6) 





—394— 



#B8¥ 3-6362(7) 




—395— 



#Bfl¥ 3-6362(8) 




A C 




—396— 



#M¥ 3-6362(9) 




—397— 



#H¥ 3-6362(10) 




% 3 m 

i 




140 



1UU 








90 








80 










Fe 




70 








60 








50 








AO 








30 


: c 


Cr 




20 
10 









0 5 10 ~ 15 20 

7.« -i 9 >)>?#m (#> 



—398— 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 



□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



JO-FADED TEXT OR DRAWING 



